The prediction of the need for an extra push over the interaction barrier in order to make the heavier nuclei fuse is made the basis of -1--2-
beyond which an extra push is needed, determines the initial rate of increase of the square root of the extra push (in MeV) as about one 2 per unit excess of (Z /A)eff over 33 and indicates an effective centrifugal repulsion opposing fusion (in cases when angular momentum is present) not very different from that expected for two spheres rolling on each other without sliding.
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I. INTRODUCTION
It is obvious that after two nuclei have been brought into contact (using a center-of-mass energy corresponding to the interaction barrier) the further time evolution of the system (either towards fusion or reseparation) will be governed by the relative magnitudes of the repulsive electric forces and the cohesive nuclear forces. For light systems, for which the electric forces are small, the configuration of tangent nuclei would be expected to evolve automatically towards a fused system. For heavier nuclei, the electric repulsion may become so large that, starting from rest at contact, the system will reseparate, the dynamical evolution taking place entirely outside that critical saddle-point in configuration space which has to be overcome in order to make a fused system. In those cases an additional bombarding energy in excess of the interaction barrier--an "extra push"--will be needed to achieve fusion.
II. THE ONE-BODY DISSIPATION DYNAMICS
These qualitative expectations were analyzed 1 • 2 ) using a schematic model, incorporating a macroscopic potential energy (the sum of electrostatic and surface energies) and the macroscopic One-body Nuclear Dissipa- [1] [2] [3] tion Function (in the form of the wall or wall-and-window formula ).
A result of that study, which follows largely on dimensional grounds (given the structure of the nuclear dynamics defined by the above ingredients, together with an approximation exploiting the relative smallness of the neck between the two nuclei) is that the extra push E in a head-on collision should have the following approximate appearance:
powers of the square bracket, 
An approximate generalization of eq. (1) ( 1 , 2 , 5 ) and , e spec i a 11 y , Ref. ( 4 ) ] .
The kinetic energy excess in the radial (or approach) degree of freedom, i.e. the radial injection energy Er over the interaction barrier E 8 , necessary to overcome the saddle point, is then found to be given by
where L is the angular momentum and Lch is a constant (a characteristic angular momentum) given by
In the above, r 0 is the nuclear radius constant and the quantity f is the 11 angular momentum fraction 11 , i.e. that fraction of the total angular 
1~
, where a= A 2 ;A 1 5 a ( l+a 1 3) 2 (6) This gives f = 0.54 in the case A 1 = 208 and A 2 =50, for example).
According to the dissipation-dominated dynamics of Refs. (1, 2, 3) , most of the extra energy over the interaction barrier is dissipated in a 11 thud 11 and a "clutch" as the two colliding nuclei are almost brought to relative rest by the strong one-body dissipation. HereM is the reduced mass and rc is the distance between the nuclear mass centers when the nuclei are about to touch. In the idealization where the diffuseness of the nuclear surfaces is neglected, rc is the
sum of the two nuclear radii. With diffuseness taken into account, rc will, in general, exceed the sum of the radii by a small amount which may, moreover, depend somewhat on angular momentum.
Since angular momentum is conserved, the following expression for L is also valid:
Using for Er in eq. (7) 
i.e.
Let us denote by 2: the 11 energy-wei ghted reduced cross-sect ion 11 , the cross-section in units of nr~, multiplied by the center-of-mass energy E (so that numerically 2: is, in fact, equal to the tangential or orbital energy Et):
We may now consider eqs. (10) and (11) as defining the following relation between cross-section and center-of-mass energy: Equation (14) is clearly equivalent to the standard result for the reaction cross-section, viz.:
a " ~r / (1 -~B) . 
Thus, the deviation from the standard formula sets in when the energy E exceeds the barrier E 8 by (-c 1 )/c 2 . When c 1 > 0, the cross-section implied by eq. (15) is zero until the energy has exceeded the barrier E 8 by c~ (see Fig. 1 ).
Calling the deviation ~ -~of the observed energy-weighted reduced 0 cross-section from the standard result, ~0 = E -E 8 , the "cross-section defect", the content of eq. (15) In making the plots in Fig. 2 , the interaction barrier E 8 in eq. (20) was calculated by reducing by 4% the maximum in the sum of the nuclear proximity interaction from Ref. (6) 
The three parameters entering the cross-section formula through eqs. (the dots on the F-axis) fixed and pivot the lines about those points, while preserving their parallelism. Finally, changing~ while keeping 2 (Z /A)eff thr and f fixed would pivot the straight line in Fig. 3b about the intercept marked by a star, thus stretching or compressing the pattern of intercepts (dots) in Fig. 3a , while at the same time also pivoting each line in Fig. 3a about its intercept.
-11-
The correspondence between theory and experiment in Fig. 3a is far from perfect (though the not inconsiderable uncertainties in the measured cross-section defects should be kept in mind--see also the extra-extra push is the same as the extra push. Above the cliff (which in the schematic model turns out to be an almost vertical one) the extra-extra push is higher than the extra push.
The height of the cliff, which is a little under 10 MeV for very asymmetric systems gradually diminishes as one moves toward symmetry, fading away entirely at symmetry. Thus, the extra-extra push, needed to make a compound nucleus, is never less than the extra push to make a mononucleus (fusion). For heavy asymmetric systems it is often much higher. Second, a qualitative comment on the question of super-heavy element production. As can be seen from Fig. 6 , the formation of a super-heavy compound nucleus out of two comparable pieces is opposed, in the present model calculations, by a huge "thud wall". The height of the thud wall decreases with increasing asymmetry and even disappears entirely, but only for very asymmetric target-projectile combinations that would appear to be difficult to achieve in realistic experiments.
VI. THE SUPERFLUID SLITHER AND THE SUPERVISCID SHOVE
We will end with a speculation associated with an obvious limitation of the present discussion, which is based on the dissipation-dominated normal state would be expected to take place . According to the One-body Dissipation theory this normal state is expected to be dominated by dissipation (apart from shell effects): it is a superviscid state. Now in many nucleus-nucleus collisions the initially cold, (pseudo-) superfluid nuclei will often become excited to well over 10 MeV soon after contact, so superfluidity should, perhaps, give place rather suddenly to superviscidity.
How would one look for evidence of such a superfluid-superviscid transition?
As we have seen above, one of the straightforward predictions of the one-body theory of superviscid nuclear dynamics is the need to provide a very substantial extra push in order to make two sufficiently heavy nuclei fuse. But superviscidity is not expected to operate (at least not for a while) when two cold nuclei are brought into gentle contact, using a bombarding energy within a few MeV of the interaction barrier. Under such conditions a large extra push might not be necessary for fusion. It follows that at energies close to the interaction barrier two nuclei might have a better chance to fuse than either well below the barrier (obviously!) or somewhat above, when superfluidity has been destroyed but the energy may still be below the dynamical threshold for fusion. This argument suggests that, under suitable conditions, one might look for a maximum in the primary fusion cross-section around the interaction barrier, followed, at still higher enegies (exceeding the dynamical threshold) by a renewed rise. (This prediction refers to the fusion cross-section or to the primary compound-nucleus cross-section, before fission and particle emission.) 14 The author is indebted to Prof. W. Norenberg for discussions in which he stressed this point. [This is looking apart from (small) subthreshold effects, which may include barrier penetration, fluctuations or a "Superfluid Slither", suggested in Section VI.] ----------
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